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MISSED APPOINTMENT MANAGEMENT
Abstract
Problem: Patients who miss appointments have poorer health outcomes and increase
costs for medical care. The purpose of this quality improvement study was to evaluate
the effects of missed appointments on patients’ outcomes for diabetes mellitus, and
resulting financial losses to a private primary care practice.
Method: A quality improvement initiative with a retrospective review of patients over a
six-month period in 2018 (before) and 2019 (after a missed appointment fee was
implemented). All adult patients, aged 18-92 years, were included. For those with
diabetes, a HbA1c for each patient who kept or missed their appointment was recorded.
Results: Of all scheduled appointments (N=8,535), there were 439 missed appointments
(5.1%). There were 495 (n=495) appointments a diagnosis of diabetes. The HbA1c and
age had a very strong inverse relationship, indicating as age increased, HbA1c decreased
(p=.000). Those who completed their appointment had significantly lower HbA1c values
by 0.7 mmol/mol than those who missed appointments. Unemployed females with
private insurance and employed males with Medicare were more likely to have a lower
HgA1c value (p=.005). Males kept an appointment more frequently than females
(x²=.703, df=1). There was minimal lost revenue between the two cohorts ($1,280).
Implications for Practice: Diabetic patients who kept their appointments had lower
HbA1c values, however, a missed appointment fee may not influence a patient’s reason
for missing the appointment.
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A Quality Improvement Study on Missed Appointment Management in Primary Care
Routine practice of preventative medicine and management of chronic and acute
conditions requires maintenance of scheduled appointments to meet the healthcare needs
of patients (Clarke, Bourn, Skoufalos, Beck, & Castillo, 2017). One common area of
concern in primary care offices occurs when patients do not attend their scheduled
appointments. The average missed appointment rate in ambulatory clinics in the United
States can vary between 10% and 40% (Drewek, Mirea, & Adelson, 2017). A “missed”
appointment is defined as an appointment where a patient did not appear and did not
cancel before the scheduled time (Kheirkhah, Feng, Travis, Tavakoli-Tabasi, &
Sharafkhaneh, 2016). Missing scheduled appointments can have a negative effect on
patients and additionally, the clinical practices (Gebhart, 2017).
Missed appointments may compromise patient safety, medication adherence,
patient education, patient treatment, and overall quality of care (Nguyen, DeJesus, &
Wieland, 2011). Furthermore, missed appointments may adversely affect patient care
when patients are not monitored in managing their chronic condition, resulting in less
control of their chronic illness. Patients who frequently miss appointments were less
likely to be up-to-date with age-appropriate preventive health services or have less
control of their blood sugar (Nguyen, et al., 2011). Consequently, missed appointments
increase rates of emergency department (ED) or urgent care visits and result in more
hospitalizations (Gajwani & Khatri, 2014; Hwang et al., 2015; Nguyen & DeJesus, 2010;
Nuti et al., 2012).
Missed appointments are costly to a healthcare provider’s practice as evidenced
by reduced revenue (Wiley, 2015). The financial estimate of missed appointments is
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more than a $150 billion a year cost to the healthcare industry (Ekram, 2016). For a
private practice averaging 100 patients per day over a five-day period, at an appointment
cost of $100, a 10% missed appointment rate would result in a $20,000 per month
revenue loss. The financial costs associated with missed appointments can negatively
impact private practices resulting in decreased services to remain fiscally solvent.
This quality improvement initiative will be conducted at a rural, Midwestern,
private family practice to examine missed appointment rates. Although the clinic’s
current missed appointment rate is 8-10% (below the national average of 10% to 40%),
the financial burden on the practice may be affecting patient health outcomes. Each
missed visit at the practice costs an average of $80 per visit resulting in a financial loss of
$3,200 or more per month, and an annual average loss of approximately $40,000.
However, pre-appointment reminder calls are made and 30% of the missed appointments
are rescheduled within a week, decreasing the annual revenue loss to about $28,000
annually. The majority of missed appointments at this clinic occur early in the morning
or at the end of the day. The effects on health outcomes for patients is unknown.
The purpose of this quality improvement study was to evaluate the effects of
missed appointments on patient health outcomes for the chronic health condition, namely
diabetes mellitus and financial losses to the private practice. The overall aim of this study
was to decrease the overall number of missed appointments by 5% and improve glycemic
control for those with diabetes mellitus over a six-month period. The practice of preappointment reminder calls and rescheduling missed appointments within a week
continued, but an additional financial fee for the missed appointment was implemented in
2019. Outcome measures of interest included the number of scheduled appointments; the
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number of missed appointments; financial reimbursement for the completed or missed
appointment; a final or working diagnosis for the completed or missed visit; and for
diabetic patients, the last documented hemoglobin A1C (HbgA1c). The questions for
study were: In a rural Midwestern private family practice, in patients aged 18-years or
older with a scheduled appointment between January 1, 2018 – June 30, 2018 compared
to the same time frame in 2019:
1) how did the implementation of a missed appointment fee (2019) compared
with no fee (2018) affect the rate of missed appointments over a six-month
time period?
2) were patients with diabetes mellitus who missed an appointment compared to
those who completed an appointment at greater risk for poorly controlled
diabetes?
3) what was the average revenue generated or lost for a scheduled or missed
appointment in 2018 when compared to 2019?
Review of Literature
Cumulative Index to Nursing and Allied Health Literature (CINAHL), Medline,
Cochrane Library, EBSCO, PubMed, UMSL library, and Google Scholar databases were
searched using the terms: missed appointments, no-show, missed appointment
management, missed appointment fees, reducing missed appointments, and missed
appointment management in primary care. Inclusion criteria were patients 18-99 years,
publications with missed appointment interventions, missed appointment patient
outcomes, demographics of missed appointment patients, and etiology for missed
appointments. Exclusion criteria were publications related to non-clinic related
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healthcare management and those with only pediatrics or specialty patients studied. For
this literature review, 42 publications were selected.
Patients miss appointments for various reasons. Some reasons include lack of
motivation in seeking medical care, emotional barriers, feelings of disrespect by the
healthcare system, appointment time, day of the week, payment for services, and
transportation (Lacy, Paulman, Reuter, & Lovejoy, 2004). Taber, Leyva, and Persoskie
(2015) found patients believed seeking medical care was often unnecessary, citing
concerns about doctors who might prescribe unnecessary tests or medications, and
doctors who cared more about money than patients themselves. In fact, Taber et al.
(2015) found patients thought seeking medical attention was unnecessary and reporting
their medical problems would improve over time on their own or they were not ill enough
to need treatment. Additionally, negative emotions such as fear of the unknown, or
receiving bad news could prohibit patients from seeking care (Lacy et al., 2004).
Payment for services may be another reason for patients to miss their appointment.
Medicaid, which provides coverage for low-income patients (13%) and self-pay patients
(8%), have been reported to have a much higher rate of missed appointments than the
general population (Norris et al., 2012). This implies those with private insurance and
Medicare were more likely to schedule and keep appointments; whereas, patients who
were self-pay, uninsured, or who had Medicaid were less likely to keep their scheduled
appointments (Norris et al., 2012).
Additional reasons patients do not compete their scheduled appointment include
scheduling problems, forgetting the appointment, remaining home to care for an unwell
family member, and difficulties finding childcare (Hertz, 2018). George and Rubin
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(2003) reported findings from a postal questionnaire sent to those with consecutive
missed appointments from five local practices. They found 34% of patients “forgot” the
appointment, 12% said it was a scheduling error from the practice, 12% reported there
had been a misunderstanding regarding the date/time of the appointment, and 9%
reported reasons such as traffic, oversleeping, and hospital admission for missing a
scheduled appointment (George &Rubin, 2003). Of the 158 patients with missed
appointments, 50 had forgotten to cancel or had not considered it, 18 reported they tried
to call, but the telephone was busy, and 34 gave other reasons (George & Rubin, 2003).
Hence, missed appointments occur for reasons ranging from personal to sources beyond
the person’s control.
Reportedly, the missed appointment rate in a United States primary care practice
can vary from as little as 5% to as much as 55% (George & Rubin, 2003). While many
studies have evaluated patient and practice factors for missed appointments, few studies
have discussed the impact on patient health. One study found patients with at least one
long-term, chronic condition who failed to attend appointments were at risk for premature
death (McQueenie, Ellis, McConnachie, Wilson, & Williamson, 2019). Over a threeyear period, this Scottish study examined the effects of missed primary care appointments
on mortality in those with long-term mental and/or physical health conditions
(McQueenie et al., 2019). Their findings demonstrated patients with chronic conditions
had an increased risk for missing general practice appointments (despite controlling for
the number of appointments made), and they were at a significantly higher risk of death
(McQueenie et al., 2019). Finally, patients with long-term mental health conditions who
missed more than two appointments per year had a greater than eight-fold increased risk
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for death when compared to those who did not miss appointments (McQueenie et al.,
2019). These findings were obtained in a country with a universal healthcare system and
may not be applicable to the United States healthcare system which does not provide easy
access to healthcare for all of its citizens. Regardless, even with access to healthcare,
patients with chronic conditions who miss scheduled appointments with a primary care
provider appear to be at risk for enhanced mortality.
Patients with diabetes may be at risk for poor glycemic control. A high-risk
diabetes study done by Schectman, Schorling, & Voss (2008), found for each 10%
increment in missed appointment rate, the odds of good glycemic control decreased 1.12
times and the odds of poor glycemic control increased 1.24 times. Similarly, diabetic
patients who missed more than 30% of scheduled appointments had a mean HgbA1c 0.70
to 0.79 points higher than those who were attending their appointments, were less likely
to monitor their daily blood glucose, and had poorer adherence to oral glycemic control
medication refilling (Vijayan, 2014; Weingarten, Meyer, & Schneid, 1997). Adherence
to scheduled appointments, independent of visit frequency, was a strong predictor of
diabetes metabolic control (Schectman et al., 2008).
In any patient, differences in demographic variables may affect appointment
completion. Demographic findings of missed appointments varied depending on
differences in sample populations, medical specialties, and geographic regions (LaGanga
& Lawrence, 2007). However, age, gender, and the type of health insurance (if any) have
been consistently correlated with the missed appointment rates (Vijayan, 2014). Smith
and Yawn (1994) studied a family medicine practice and found younger patients, 20- to
39-years of age, were less likely to keep appointments (30.7%); whereas, patients over
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40-years were more likely to attend their scheduled appointment. The 40- to 59- year old
age group missed appointments 19.6% of the time, and the 60-year old and older group
missed their appointments only 9.1% of the time (Smith & Yawn, 1994). In another
study, Ellis, McQueenie, McConnachie, Wilson, and Williamson (2017) found women
used general practice services more often than men. When controlling for the number of
appointments made, men missed a higher number of appointments for all appointments
made (Ellis et al., 2017). Vikander et al. (1986) found missed appointments often
reflected life circumstances for the population studied. Those who were poor,
unemployed, or from single-parent families were found to miss more appointments
(Vikander et al., 1986). Individuals living within underserved communities were threetimes more likely to miss their appointment for follow-up healthcare management than
those who lived in more affluent areas (DuMontier, 2013). The age, gender, and
socioeconomic factors affecting a person appear to influence the ability of a person to
complete scheduled healthcare appointments with a provider.
There have been several strategies utilized to reduce missed appointment rates in
healthcare offices. These commonly include providing patient reminders through the use
of phone calls, email and patient internet portals, and applying missed appointment fees.
Pre-appointment reminder calls may be helpful in reducing missed appointment rates
according to a study done by Molfenter (2013) who found the use of pre-appointment
reminder calls in an addiction treatment program decreased missed appointment rates by
19%. Since forgetfulness is a frequent reason for patients to miss an appointment,
Kaplan-Lewis & Percac-Lima (2013) also found reminding patients of their upcoming
appointments through phone, text, mail, and email may assist in reducing missed
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appointments. In another study by Siwicki (2018), the advanced practice registered nurse
(APRN) obstetrics and gynecology (OB-GYN) practice in New Hampshire used a text
message strategy. Text messages were sent when the patient scheduled their
appointment, twenty-four hours before the appointment, and one-hour before the
appointment which resulted in a reduction of missed appointments by 60% (Siwicki,
2018). Hence, some form of appointment reminder may reduce the number of missed
appointments from forgetfulness.
Another effective means to decrease missed appointment rates may be to assign a
financial fee for patients who miss an appointment (Vijayan, 2014). Bech (2005)
explained the purpose of charging a fee was to optimize health care resources by keeping
the practice fiscally sound. According to the Medical Group Management Association
(MGMA, 2017), a practice may legally charge a full or partial appointment fee for a
missed appointment. In general, modest fees ($35-50) are meant as a deterrent to missed
appointments rather than recouping financial losses (Keohane, 2007). Ultimately a
reduction in missed appointments should enable healthcare providers to monitor a
patient’s health condition more effectively.
Studies have been performed examining the effects of enforcing a financial
penalty for missed appointments (Mantyjarvi, 1994; Lesaca 1995; Farro, 2013). Overall,
a missed appointment fee for those patients who missed their appointment reduced the
missed appointment rate (Farro, 2013). Mantyjarvi (1994) found the missed appointment
rate decreased from 6.4% to 5.5% after the implementation of a missed appointment fee
in an ophthalmological out-patient department. Lesaca (1995) found the missed
appointment rate decreased from 20.1% to 9.27% for mental health patients. Wesch,
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Lutzker, Frisch, and Dillon (1985) found implementing a service fee of $3 at a student
health clinic if the patients failed to either cancel or reschedule their appointments
decreased the missed appointment rate from 18% to 10%. While these studies provide
evidence of a reduction in missed appointments from a financial cost incurred by missed
appointment, there was no evidence to demonstrate improved health outcomes.
Contrary to additional fees, Daggy et al. (2011) argued charging a fee was a less
desirable solution for patients because this could further limit access to care for patients
with limited incomes while adversely affecting their health outcomes. Bech (2005)
reported evidence of the effectiveness of charging a missed appointment fee is minimal,
and there is a need to justify these charges with well-designed, randomized control trials
assessing the long-term efficacy of this practice in different settings. Consequently, the
effectiveness of missed appointment fees is disputed due to gaps in the literature and lack
of robust scientific studies (Vijayan, 2014).
The Health Belief Model (HBM) will be used as the framework to study the effects of a
missed appointment fee on patient outcomes, especially diabetes mellitus, in a rural
primary care clinic in the Midwest. The HBM was developed to understand the adoption
or rejection of disease prevention strategies for the early detection of disease (LaMorte,
2018). Later uses of the model in nursing were for patients’ responses to symptoms and
compliance with medical treatments and preventive health care practices (LaMorte,
2018). This framework will guide the project to examine predictive factors of patients
who miss scheduled appointments. Two basic components of health-related behavior in
the HBM are the desire to avoid illness, or to get well from illness. In addition, the belief
a specific health action will prevent, or cure a disease is acknowledged. The individual

12

MISSED APPOINTMENT MANAGEMENT
chooses a course of action dependent on their perceptions of benefits and barriers related
to health behavior (LaMorte, 2018).
Method
Design
A descriptive, observational design was utilized for this quality improvement
initiative. A retrospective medical record review was conducted to assess the rate of
scheduled and missed appointments from January 1, 2018 through June 30, 2018 and
again from January 1, 2019 through June 30, 2019 when a missed appointment fee was
implemented. Of particular interest were those patients with diabetes mellitus as
glycemic control for this chronic condition was evaluated between those who kept their
appointments and those who missed appointments.
Setting
This study was conducted in a privately-owned, family medicine primary care
practice located in a rural Midwestern town within a population of nearly 13,000
residents. The practice accepted most private insurance, Medicare, Medicaid, and selfpaying patients. This practice had over 1,500 patients of diverse ages, genders, races, and
ethnicities. The practice was established in 2004 consisting of one primary care
physician and one medical assistant. The practice used an electronic health record to
maintain patient records.
Sample
A convenience sample of all scheduled patient appointments between the dates of
January 1, 2018, to June 30, 2018, and January 1, 2019, to June 30, 2019. Scheduled
patient appointments were defined as an annual exam, medication refill, chronic
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condition follow-up (especially diabetes mellitus), emergency department follow-up,
acute illness/injury, and consultations/forms. Inclusion criterial were patients at least 18years of age or older with a diagnosis of diabetes mellitus. Exclusion criteria were those
under age 18-years, non-scheduled or walk-in visits, and missed appointments due to a
patient being deceased, or no diagnosis of diabetes mellitus
Data Collection/Analysis
Data was collected via a retrospective electronic medical record (EMR) review.
Demographic data included gender, age, zip code, insurance or payor for services, and
employment status. In addition, the number of scheduled appointments; the number of
missed appointments; financial reimbursement for the scheduled or missed appointment;
a final or working diagnosis for the completed or missed visit; and for diabetic patients,
the documented Hgb A1C at the visit was recorded for the 2018 and 2019 cohorts. All
data was de-identified by coding each individual numerically at 18-1, 18-2, etc., for the
2018 cohort, and 19-1, 19-2, etc., for the 2019 cohort. All data was contained on a
password-protected computer and password-protected portable drive and retained by the
primary investigator (PI) for a period of seven years. Descriptive statistics, Pearson
correlation, independent sample t tests, three-way ANOVA, and chi-square were
calculated for analysis of the data.
Approval Process
Approval was received from the practice site in September 2018. The doctor of
nursing practice (DNP) committee approval and university institutional review board
(IRB) approvals were obtained in October 2019.
Procedures
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A quality improvement team was comprised of the practice physician, medical
assistant, and PI. An initial meeting was held to discuss the problem of missed
appointments. Current methods were reviewed including an appointment reminder call
three-days prior to a scheduled appointment and appointment rescheduling within oneweek. Also, the implementation of a missed appointment fee was debated. The decision
was made to continue to current process, but implement a missed appointment fee. While
patient records would be reviewed in 2018 before the implementation of a missed
appointment fee and 2019 after the missed appointment fee implementation, the diabetic
patient population was chosen as the chronic disease of interest for evaluation of
glycemic control, a primary health outcome.
Results
In 2018, there were 4,389 scheduled appointments, 191 missed appointments, and
64 patients who repeatedly missed appointments. In 2019, there were 4,146 scheduled
appointments, 175 missed appointments, and 57 patients who repeatedly missed
appointments. Hence, the total number of scheduled appointments was 8,535 (N=8,535).
During the study periods in 2018 and 2019, a total of 236 (N=236) were identified to
have a diagnosis of diabetes mellitus. The majority of diabetic patients were of male
gender (n=139, 58.9%), with females comprising 41.1% (n=97) of the sample. The
diabetic sample age ranged from 31-to 92 years, with an average age of 60.1-years
(SD=12.38). The majority of diabetic patients ranged in ages of 51-60 years (n=73,
30.9%) with other age range groups of 31-40 years (n=14, 5.9%), 41-50 years (n=38,
16.1%), 61-70 years (n=58, 24.6%), 71-80 years (n=43, 18.2%), 81-90 years (n=8, 3.4%),
and 91-100 years (n=2, 0.8%). The majority of diabetic patients lived in the 62221 zip
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code (n=44, 18.6%) with other zip codes of 11780 (n=1, 0.4%), 32539 (n=1, 0.4%),
45103 (n=1, 0.4%), 61802 (n=1, 0.4%), 62025 (n=4, 1.7%) 62034 (n=3, 1.2%) 62040
(n=1, 0.4%), 62062 (n=3, 1.3%), 62095 (n=3, 1.3%), 62203 (n=1, 0.4%), 62206 (n=4,
1.7%), 62207 (n=2, 0.8%), 62208 (n=28, 11.9%), 62214 (n=1, 0.4%), 62220 (n=11,
4.7%), 62223 (n=14, 5.9%), 62226 (n=43, 18.2%), 62232 (n=6, 2.5%), 62234 (n=2,
0.8%), 62239 (n=2, 0.8%), 62243 (n=2, 0.8%), 62245 (n=1, 0.4%), 62254 (n=5, 2.1%),
62255 (n=1, 0.4%), 62257 (n=1, 0.4%), 62258 (n=2, 0.8%), 62260 (n=2, 0.8%), 62264
(n=1, 0.4%), 62265 (n=1, 0.4%), 62269 (n=29, 12.3%), 62271 (n=2, 0.8%), 62278 (n=1,
0.4%), 62286 (n=2, 0.8%), 62293 (n=1, 0.4%), 62294 (n=2, 0.8%), 62298 (n=3, 1.3%),
63070 (n=1, 0.4%), 63135 (n=1, 0.4%), 36136 (n=1, 0.4%), and 63301 (n=1, 0.4%).
The majority of diabetic patients had private insurance (n=159, 67.4%), with Medicare
comprising of 27.1% (n=64), self-pay (n=12, 5.1%), and Medicaid (n=1, 0.4%). The
majority of diabetic patients were employed (n=164, 69.5%), with retired patients at
22.9% (n=54), and unemployed (n=18, 7.6%).
The 2018 diabetic cohort had 32 patients who missed appointments and 4 patients
who repeatedly missed appointments. The majority of the patients were of male gender
(n=19, 59.4%), with females comprising 40.6% (n=13) of the sample. The age ranged
from 32- to 83-years, with an average age of 54.5-years (SD=12.08). The majority of the
2018 diabetic cohort ranged in ages of 41-50 years (n=12, 37.5%) with other age range
groups of 31-40 years (n=2, 6.3%), 51-60 years (n=10, 31.3%), 61-70 years (n=5,
15.6%), 71-80 years (n=2, 6.3%), and 81-90 years (n=1, 3.1%). The majority of diabetic
patients lived in the 62221 zip code (n=7, 21.9%) with other zip codes of 11780 (n=1,
3.1%), 62034 (n=1, 3.1%), 62203 (n=1, 3.1%), 62206 (n=2, 6.3%), 62208 (n=1, 3.1%),
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62214 (n=1, 3.1%), 62220 (n=4, 12.5%), 62223 (n=1, 3.1%), 62226 (n=3, 9.4%), 62232
(n=2, 6.3%), 62234 (n=1, 3.1%), 62239 (n=1, 3.1%), 62243 (n=1, 3.1%), 62245 (n=1,
3.1%), and 62269 (n=4, 12.5%). The majority of the 2018 cohort had private insurance
(n=26, 81.3%), with Medicare comprising of 15.6% (n=5), and self-pay (n=1, 3.1%).
The majority of the 2018 cohort were employed (n=25, 78.1%), with retired patients at
12.5% (n=4), and unemployed (n=3, 9.4%). The mean HbA1c for the 2018 cohort was
8.63% (SD=2.06) with a minimum HbA1c value of 5.6% and a maximum HbA1c value
of >14.0%.
The 2019 diabetic cohort had a total of 29 patients who missed appointments and
5 patients who repeatedly missed appointments. The majority of the patients were of male
gender (n=15, 51.7%), with females comprising 48.3% (n=14) of the sample. The age
ranged from 32- to 92-years, with an average age of 56.2-years (SD=15.16). The
majority of the 2019 diabetic cohort ranged in ages of 41-50 years (n=10, 34.5%) with
other age range groups of 31-40 years (n=2, 6.9%), 51-60 years (n=7, 24.1%), 61-70
years (n=4, 13.8%), 71-80 years (n=4, 13.8%), 81-90 years (n=1, 3.4%), and 91-100
(n=1, 3.4%). The majority of diabetic patients lived in the 62269 zip code (n=7, 24.1%)
with other zip codes of 32539 (n=1, 3.4%), 61802 (n=1, 3.4%) 62062 (n=1, 3.4%),
62206 (n=2, 6.9%), 62208 (n=6, 20.7%), 62220 (n=1, 3.4%), 62221 (n=3, 10.3%),
62226 (n=4, 13.8%), 62234 (n=1, 3.4%), 62254 (n=1, 3.4%), and 62258 (n=1, 3.4%).
The majority of the 2019 cohort had private insurance (n=23, 79.3%), with Medicare
comprising of 17.2% (n=5), and self-pay (n=1, 3.4%). The majority of the 2019 cohort
were employed (n=21, 72.4%), with retired patients at 20.7% (n=6), and unemployed
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(n=2, 6.9%). The mean HbA1c for the 2019 cohort was 8.36% (SD=2.01) with a
minimum HbA1c value of 5.6% and a maximum HbA1c value of >14.0%.
Levels of HbA1c were evaluated for correlation between different age groups.
Using a Pearson correlation since the relationship between each pair of variables was
linear. A Pearson r correlation conducted between age and HbA1c results were
statistically significant at the .05 level, (r= -.273, p=.000). The HbA1c and age had a
very strong inverse relationship, indicating as age increased, HbA1c decreased (Appendix
A).
An independent sample t-test was used to test for differences in genders. In the
2018 cohort, the HbA1c results for male patients was (M=8.1, SD=2.06) and female
patients was (M=8.1, SD=1.95). The difference between male and female HbA1c means
was not statistically significant at the .05 level. (t=-.203, df=157, p=.840). In the 2019
cohort, the HbA1c results for male patients was (M=7.8, SD=1.89) and female patients
was (M=7.7, SD=2.05). The differences between male and female HbA1c means was
not statistically significant at the .05 level (t=.213, df=183, p=.831). And, for the
combined cohorts, the HbA1c results for male patients (M=8.0, SD=2.0) and female was
(M= 7.8, SD=1.9) patients. The difference between the male and female means was not
statistically significant at the .05 level (t=.732, df=234 p=.465).
Likewise, an independent samples t-test was conducted to examine the mean
HbA1c of diabetic patients who completed their appointment and those who missed their
appointments. In the 2018 cohort, the mean HbA1c of those who missed appointments
(M=8.6, SD=2.06) was higher than those who kept their appointments (M=8.0,
SD=2.00). The difference between the completed versus missed appointments means
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was not statistically significant at the .05 level (t=1.703, df=157, p=.090). In the 2019
cohort, the mean HbA1c of those who missed appointments (M=8.4, SD=2.01) was
higher than those who kept their appointments (M=7.6, SD=1.93). The difference
between the completed versus missed appointment means was not statistically significant
at the .05 level (t=1.802, df=183, p=.073). For the combined cohorts, the mean HbA1c
of those who missed appointments (M=8.4, SD=1.83) was higher than those who kept
their appointments (M=7.7, SD=1.92). The difference between the completed versus
missed appointment means was statistically significant at the .05 level (t=2.196, df=234,
p=.029). Those who completed their appointment had significantly lower HbA1c values
by 0.7mmol/mol than those who missed appointments (Appendix B).
A factorial (three-way) analysis of variance (ANOVA) for gender, payor status,
and employment status with the means of HgA1c was performed. In the 2018 cohort,
employed males with private insurance had a HbA1c (M=8.2%, SD=1.80), employed
males who were self-paying (M=9.5, SD=3.00), retired males with private insurance
(M=6.7, SD=1.07), retired males with Medicare (M=7.5%, SD=2.38), unemployed males
with private insurance (M=11.3, SD=2.08), employed males with Medicare (M=6.6,
SD=1.15) and unemployed males who self-pay (M=6.0). Unemployed females with
private insurance had a mean HbA1c (M=6.6%, SD=1.00), unemployed females with
Medicare (M=7.2, SD=.26), employed females with private insurance (M=8.3%,
SD=1.84), employed females with Medicare (M=8.5, SD=3.71), and retired females with
Medicare (M=8.1, SD=2.29), retired females with private insurance (M=8.5, SD=.35),
employed females who are self-pay (M=8.6, SD=.17), and employed females with
Medicaid (M=10.7). An interaction effect was significant at the .05 level between gender
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and employment status (F[12,144]=5.885, p=.003). Hence, employed males and
unemployed females were more likely to have lower HbA1c value. Payor and
employment status were also statistically significant at the .05 level (F[12,144]=3.184,
p=.026). Hence, patients who are employed and have Medicare were more likely to have
a lower HbA1c value. There was no effects of gender, payor, employment status on
HbA1c separately, and no significant interaction effects between gender and payor, and
gender, payor and employment combined, on HbA1c. A Post Hoc test was calculated
between each measurement to examine the differences among the variables. There was
no statistical differences in the variables.
In the 2019 cohort, employed males with private insurance had a HbA1c (M=8.0,
SD=1.84), unemployed males with private insurance (M=9.5, SD=3.97), retired males
with private insurance (M=7.3, SD=1.34), employed males with Medicare (M=6.5,
SD=.81), retired males with Medicare (M=7.8, SD=2.21), employed males who were
self-paying (M=8.2, SD=1.64), retired males who are self-paying (M=7.0). Employed
females with private insurance had a HbA1c (M=8.0%, SD=2.03), unemployed females
with private insurance (M=6.4, SD=.63), retired females with private insurance (M=8.6,
SD=3.79), employed females with Medicare (M=8.6, SD=3.64), employed females who
are self-paying (M=7.7, SD=1.00), unemployed females with Medicare (M=7.0,
SD=.26), and retired females with Medicare (M=7.3%, SD=1.97). An interaction effect
was significant at the .05 level between gender and employment status (F[12, 171]=3.57,
p=.030). Hence, employed males with Medicare were more likely to have a lower
HbA1c value. An interaction effect was also significant at the .05 level between gender,
payor, and employment status combined (F[12,171]=4.10, p=.044). Hence, employed
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males with Medicare are more likely to have a lower HbA1c value. Furthermore, a Post
Hoc test was calculated between each measurement to examine the differences among the
variables. There were no differences between variables that were significant.
For the combined cohorts, unemployed males with private insurance had a HbA1c
(M=10.1%, SD=2.57), employed males with private insurance (M=8.3%, SD=1.86),
retired males with private insurance (M=7.0%, SD=1.41), employed males with
Medicare (M=6.6%, SD=.86), retired males with Medicare (M=7.4%, SD=2.08),
unemployed males who were self-paying (M=6.0%), employed males who were selfpaying (M=9.1%, SD=2.56), retired males who were self-paying (M=7.1%), unemployed
females with private insurance (M=6.6%, SD=.72), employed females with private
insurance (M=8.1, SD=1.85), retired females with private insurance (M=7.8%,
SD=1.78), unemployed females with Medicare (M=7.0%, SD=.25), employed females
with Medicare (M=8.0%, SD=3.00), retired females with Medicare (M=7.4%, SD=1.93),
employed females who were self-paying (M=8.1, SD=.23), and employed females with
Medicaid (M=10.7%). There was no effect between HbA1c and gender (p=.086). There
was no effect between HbA1c and payor status (p=.215). HbA1c and employment status
had no effect (p=.213). An interaction effect was only significant at the 0.5 level
between gender and employment status (F[12, 220]=5.44, p=.005). Hence, unemployed
females with private insurance were more likely to have lower HbA1C values (M=6.6%,
SD=.72). There were no effects of gender, payor, employment status on HbA1c, and no
significant interaction effects between gender and payor, payor and employment, and
gender, payor, and employment combined, on HbA1c. Furthermore, a Post Hoc test was
calculated between each measurement to examine the differences among the variables.
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There was only a statistically significant difference in HbA1c levels in the retired
population aged 65-years and older (p=.031) when compared to the employed and
unemployed populations. Consequently, retirees were more likely to have lower HbA1c
values than younger people regardless of employment status.
A chi-square test of independence was performed to evaluate if gender affected a
diabetic patient’s tendency to keep their appointment (n=236). In the 2018 cohort, 62.9%
were men and 37.1% were women. Overall, 81% of the men and 78% of the women kept
their scheduled appointments. Although the odds of keeping an appointment among male
patients were .830 times greater than those of female patients, the gender difference for
probability of keeping an appointment was not statistically significant. In the 2019
cohort, 57.3% were men and 42.7% were women. Overall, 85.8% of the men and 82.3%
of the women kept their scheduled appointments. The gender difference for probability
for keeping an appointment was not statistically significant. The odds of keeping an
appointment among male patients were .765 times greater than those of female patients.
For the combined cohort, 58.9% were men and 41.1% were women. Overall, 79.9% of
the men and 75.3% of the women kept their scheduled appointments. The gender
difference for probability of keeping an appointment was not statistically significant. The
odds of keeping an appointment among male patients were .767 times greater than those
of female patients.
An independent samples t-test was conducted for the means of missed
appointments before (2018 cohort) and after the implementation of a missed appointment
fee (2019 cohort). The missed appointment rates between the 2018 cohort (M=31.12,
SD=4.26) and 2019 cohort (M=28.5, SD=2.88) was not statistically significant at the .05
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level (t=1.27, df=10, p=0.233) indicating the missed appointment fee did not affect the
rate of missed appointments. The lost revenue in 2018 from missed visits was $14,960.
The lost revenue in 2019 from missed appointments was $13,680. In total, 9 patients
paid the missed visit fee (Appendix C).
Discussion
Diabetic patients who kept their appointments had lower HbA1c values, however,
a missed appointment fee may not influence a patient’s reason for missing the
appointment. The difference in the number of missed appointments between 2018 and
2019 was 16 despite the implementation of a missed appointment fee, however, strategies
such as email and telephone reminders may have influenced this. When divided by
month, the average missed appointment rate in 2018 was 4.35% or 32 missed
appointments per month, while the average missed appointment rate in 2019 when a
missed appointment fee was implemented was 4.22% or 29 missed appointments per
month. The implementation of a missed appointment fee (2019) compared with no fee
(2018) did not significantly affect the overall rate of missed appointments.
Patients with diabetes mellitus who missed an appointment when compared to
those who completed an appointment were found to be at greater risk for poorly
controlled diabetes. About 78% of diabetic patients kept their appointments (n=184) and
had an average HbA1c of 7.7% while 22% of diabetic patients missed at least one
appointment (n=52) and had an average HbA1c of 8.4%. There was a statistically
significant difference in the means of HbA1c of diabetic patients who kept their
appointments versus those who missed their appointments (p=.025). Furthermore, those
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who completed their appointment had a significantly lower HbA1c values by
0.7mmol/mol than those who missed appointments.
The average revenue generated or lost for a scheduled or missed appointment in
2018 when compared to 2019 found the financial loss due to missed appointments for the
2018 cohort was $14,960, while the financial loss due to missed appointments for the
2019 cohort was $13,680. This was an 8.56% or $1,280 difference in the revenue lost
between the two time periods. The implementation of a missed appointment fee
collection resulted in a reimbursement of $750 which may have been lost without a fee.
In addition, gender, payor, and employment status were studied together to
determine the affect (if any) on the mean HbA1c values. A significant interaction
occurred between gender and employment status of the diabetic patients on the average
HbA1c (p=.005). Unemployed males had the highest HbA1c average of 10.1%, followed
by employed males with an average HbA1c of 9.1%. The highest HbA1c average in
unemployed females was 7.0% and employed females was 8.1%. Unemployed females
were more likely to have a lower HbA1c value (p=.005). Interestingly, unemployed
females had a lower HbA1c than employed females, whereas unemployed males had a
higher HbA1c than employed males. This difference cannot be explained, therefore,
further study between these populations in the rural area is recommended.
Also, there was a moderate inverse relationship between age and HbA1c. As age
increased, the HbA1c decreased. Consequently, retirees were more likely to have lower
HbA1c values than younger people regardless of employment status (p=.031). This
finding may be a result from retirees being able to keep their scheduled appointments and
having more time to address their health needs, however, this warrants further study.
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Finally, there was a statistical difference between male and female diabetic patients who
kept their scheduled appointments. Males kept an appointment more frequently (47%)
than females (30.9%) in the rural setting. This is in contrast to what was found in
previous studies where females kept their scheduled appointments more often than men.
Future study to compare urban and rural gender differences when keeping health
appointments is needed.
The most important implication for practice from this study was to encourage
diabetic patients to keep their scheduled appointments for a more controlled glycemic
state. Scheduled appointments allowed for interviewing diabetic patients about their
eating habits, frequency of checking their blood glucose, and medication adherence
which are factors contributing to elevated HbA1c values and glycemic control. A missed
appointment does not allow for adjustments in medications based on diet and blood sugar
monitoring, ultimately affecting overall HbA1c values, or glycemic control.
A recommendation for future study is to compare urban versus rural diabetic
populations. While this study was conducted in a rural populations, some findings were
in contradiction to other studies completed in a more urbanized areas. Also, there was a
gap in the literature regarding missed appointments and its impact on chronic health
conditions such as hypertension, asthma, and others. In addition, a longitudinal study on
the effects of missed appointments may be of value, especially for those with a chronic
health condition. Further, studies conducted on missed appointment fees have been
generally short-term evaluations of this proposed deterrent, therefore a long-term
evaluation may be helpful. Finally, the use of different strategies to reduce the missed
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appointment rate such as an email or text reminders, open scheduling, and a termination
policy are recommended.
Conclusion
Keeping scheduled appointments, especially in diabetic patients, appears to have
impacted glycemic control in the rural setting. A missed appointment fee was not found
to be effective in this rural, primary care practice. The evaluation of scheduled
appointments, missed appointments, and the impact of completed or missed appointments
on patients with a chronic illness found positive effects when appointments were
completed. Missed appointments can be an issue in primary care, both for providers and
their patients. Those who have a chronic condition, such as diabetes, may be particularly
susceptible for poor glycemic control when missing appointments.
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Appendix A
Figure1. Pearson correlation for age and HbA1c

Note. A Pearson r correlation conducted between age and HbA1c results were
statistically significant at the .05 level, (r= -.273, p=.000). The HbA1c and age had a
strong inverse relationship, indicating as age increased, HbA1c decreased.
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Appendix B
Figure 2. Mean HbA1c of Patients Who Missed And Completed Appointments

Note. For the combined cohorts from 2018 and 2019, the mean HbA1c of those who
missed appointments (M=8.4, SD=1.83) was higher than those who kept their
appointments (M=7.7, SD=1.92). The difference between the completed versus missed
appointment means was statistically significant at the .05 level (t=2.196, df=234,
p=.029). Those who completed their appointment had significantly lower HbA1c values
by 0.7mmol/mol than those who missed appointments.
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Appendix C
Figure 3. Financial Reimbursement Differences Between 2018 and 2019

Note. The missed appointment rates between the 2018 cohort (M=31.12, SD=4.26) and
2019 cohort (M=28.5, SD=2.88) was not statistically significant at the .05 level (t=1.27,
df=10, p=0.233) indicating the missed appointment fee did not affect the rate of missed
appointments. The lost revenue in 2018 from missed visits was $14,960. The lost
revenue in 2019 from missed appointments was $13,680.
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